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To analyze the differential benefits from vocational 
training, a study was made involving 1,701 former students selected 
at random from 19 area voca tiona 1-technical schools in Tennessee. 
Major objectives of the study were to determine: (1) economic 

justification of vocational training, (2) wage differences among the 
vocationally trained and non- trained, and (3) internal rates of 
return to area vocational-technical schools. The data collected from 
high school records and responses of students to a mail questionnaire 
were put in tabular fora for analysis. Some of the findings included: 
(1) Vocational training increased labor force participation, reduced* 
unemployment, and increased occupational mobility, (2) Students with 
the lowest educational abilicy received the greatest rate of return, 
(3) Vocational training was beneficial regardless of educational 
attainment, and (4) Total public rate cf return on investments in 
vocational training was 6.3 percent while the private rate of return 
was 13.4 percent. An example of a dat3 f ~a, questionnaire, followup 
letters, follcwup cards and records of the public cost of Tennessee 
Area Vocational-Technical School Program ate appended. (AS) 
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PREFACE 

In June of 1%8 the Tennessee Division of Vocational-Technical Education asked hie authors to conduct 
a study of benefits conferred on theii former students as a result of vocational training received in the 
system of Tennessee Area Vocational-Technical Schools (AVTS). The initial study was funded jointly by 
the division of Vocational-Technical Education and the University of Tennessee, College of Education, 

The study proceeded through june of 1970, and this monograph reports upon the data collected and the 
analysis performed during that period. Subsequent to the termination of the initial study period, the 
United States Office of Education awarded the authors a grant (OEG-4-70-0053) to analyze further the data 
(generated in the i nit' at study) with regard to: (a) estimation of the effect of certain program and student 
characteristics on th private and social Internal rate of return; (b) estimation of the effect of these 
same characteristic* on the income of former AVTS s'udents; ( •') determination of the effect of vocational 
education on the income-education distribution. These three topics, although discussed in this mono- 
graph, are treated in detail in our report tq the United States Office of Education entitled An Analysis of . 
Differential Benefit? from Vocational Training. 

Although our initial objective was to estimate the costs of and returns to the AVTS system during^the 
period under study (1963 through 1957), the route was somewhat circuitous. In order to make the final 
determinations, it became necessary to collect and analyi ■ many small bits and pieces of information 
abo. * the students and the programs in which they studied. This monograph reports upon the various sub- 
topics that were necessary steps for our ultimate computations. It is the mutual cone! ' f the staff 
of the Tennessee Division of Vocational-Technical Education and the authors that a comptuiuisive report 
on the data, the method of selection and collection, the preliminary findings based upon reported wage 
rates rather than Social Security Earnings, and the lateral subtopics treated^ several junctures ir the 
study would all be extremely useful to other investigators embarking on similar or related ventures. Then, 
too. the treatment of the minutae included here may assist the reader in understanding the assumptions in 
our other published reports on this study, , > 

Since the following chapters are somewhat unrelated to each other in terms of continuity, a brief over- 
view of each chapter may help keep the reader afloat. Chapter I, The Economic Justifications ofVoca- 
tional Training, presents the theoretical case for investments in vocational training as an effective tool 
in raising the income level of a region. Also outlined in this chapter are the general topics investigated 
in the study. ; .* . 7 

Chapter 11, Review of the Literature, traces the historical development of the concept of human capital 
and presenis reviews of recent applications of this concept to measurement of the benefits of investments 
in vocational training. ' " 

Chapter III, The Study Population, contains a description of the sample procedure, data collection, and 
characteristics of the sample. 




Chapter IV, Analysis of Wage Differences Among the Vocationally Trained and Non-Trained, contains 
the analysis of the wage data reported by the respondents in the questionnaire. This chapteralso includes 
a summary of differences in labor force participation, unemployment, and occupational mobility among the 
two groups. 



Chapter V, Internal Analysis of Income (Social Security Earnings) Among the Vocationally Traine d, * 
contains the analysis of differences in earnings among various categories of former AVTS sludents based 
upon studenj characteristics and instructional piogram characteristics. A parallel * a t i s t i c a I analysis of 
these differences was subsequently made and is presented in our previously cited report to the United 
States ^ffice of Education, V 
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Chapter VJ, Internal Rates of Return to AVTS Training, contains a brief description of our method of 
computing the internal rate of return and our findings* A more complete treatment of this topic can also be 
found in the report to the Office of Education. 
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SUMMARY OF FINDINGS 



1. From analysis of wage ciata reported by respondents, AVTS training resulted in average direct 
benefits of $1.57 per week (nrimary effect only). 

2. From analysis of wage data reported by respondents, AVIS training resulted in average direct and 
indirect benefits of $7.02 per week (pri .nary and secondary effect). 

3. From analysis of wage data reported by respondents, wage benefits of AVTS training were maxi- 
mized among those former students who were male, who migrated, and who received substantial hours of 
instruction in machine shop, welding, or efecttaity-electronks. 

4. Other direct effects of AVTS training were increased labor force participation, reduced unemploy- 
ment, and increased occupational mobility/! 

5. The cost of AVTS instruction during the period studied was $1,52 per hour. ~ 

6. The tot a Irate ofje turn oniavestments in AVTS training during the period studied was estimated to 

be 6.3 percent; the private rate of return was estimated to be 13.4 percent. - 

7. Former students with the lowest educational ability received the greatest rate of return from AVTS 
training based upon analysis of Social Security earnings. 2 

8. AVTS training was beneficial to former students regardless of prior educational attainment. The 
income of grade school dropouts, grade school graduate^ 1 . b school dropouts, and high school graduates 
tended to be increased in constant ratio.3 



iRcger L. Bowlby and William R. Schriver, "Nonwage Benefits of Vocational Training; Employability 
and Mobility," In dustrial and Labor Relations Re view, Vol. 23, No. 4 (July 1970). 

2 Roger L. Bowlby and William R. Schriver, An A nalysis of Differentia! Benefits from Vocational Train - 
ing , Report to the United States Office of Education, Grant No. OEG-4-70-0053, January 31, 1971. 
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THE ECONOMIC J U STI FI CATIONS OF VOCATIONAL TRAINING 



T he Tennessee Situation 

During the past decade, Tennessee has been faced «vi th three serious social problems; out-migration 
cf its people, high unemployment rates in many regions, and a low per capita income. Partly as a result 
of its ties with the national economy and partly through its own efforts, Tennessee has improved its posi- 
tion significantly in recent « 

Employment 

Tennessee has improved its unemployment position relative to that of the nation. From 1957 through 
1963 the Tennessee, unemployment rate was higher than the national average in every year, but since 
19631 it has been at about the same level as the national average. Although Tennessee containedporkets 
of high unemployment (both in social strata and geographic area), the transition from the traditional 
employment of’ the past-farm, forest, and mine-to manufacturing and other production sectors ii3S been 
accomplished in much of the state, particularly in the metropolitan and aJjacent areas, vtfth few traces of 
structural unemployment remaining. However, there are many iso'ateo a.eas where the lack of productive 
employment opportunities leads directly to high unemployment rates in the area, and indirectly to higher 
unemployment rates in the areas to which the usual out-migration occurs, since migrants from undeveloped 
are^s se.dom possess marketable skills. Unemployment persists in certain areas of the state, particu- 
larly the mountain and plateau counties of East Tennessee, and a rather large group of rural counties in 

central West Tennessee. 

i 

Migration 

Recent population figures indicate that the out-migration trend in Tennesse * is slowing and that Ihn 
trend may reverse itself. Between 1950 and 1960, Tennessee's population increased by only 8.4 percent, 
while that of (he nation increased by 18.5 percent, indicating heavy oui-migration.^ in the same period,- 
only 36 Tennessee counties gained in population. 3 Since 1960 tile gap has narrowed between the growth 
rates in Tennessee and the Natio'i, and the state rate is presently approaching the national rate of approx- 
imately 1.5 percent per annum. It is estimated that only 13 counties in Tennessee lost population between 
1960 and 1968.4 Public and private training and employment opportunHies have been important factors in 
stemming the tide of out-migration. 

(ncor e 

The case of personal income in Tennessee is neither so favorable nor optimistic in outlook. if per 
capita income in Tennessee is compared with that cf the Nation from 1 r »50 to the present, Tennessee falls 



i Manpower Report of the President , Tables A-1 and D-4. 

^Census of Population , 1950 and 1960. ? 

3Count y and City Data Book, 1962. 

^Ormond C. Corry, "Population Estimates for Tennessee Counties," Tennessee Survey of B u sines s 
(March 1969), p. 3, 
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well behw the national average and is improving its position more slowly than the other states in its 
census region. 5 In I960, per capita income ir Tennessee was 69.2 percent of national per capita income 
< $1,859 compared to $2,566); in 1967, per capita income in Tennessee was 75-5 percent of national per 
capita income ($2,369 compared to $3,137).b 

Therein lies the crux of the problem. Tennessee's growth in employment and popi/aiion compares 
favorably’ with that of the Nation, yet the gap in personal income is closing at an agonizingly slow pace. 
In terms of nonagricul tural employment, manufacturing, wholesale and retail t r ade, and services continue 
to dominate thq Tennessee economy, both absolutely and in rate of growth as employment sectors and as 
sources of income. Manufacturng appears to be the primary source of income generation for theTennessee 
economy, i.e., the economic base- Therefore, any attempt to raise income significantly in Tennessee 
must concern itself with increasing the efh jiency of the factors of production in the manufacturing sector, 
particularly labor payments. 

If we accept, the economic assumption that wages increase as the efficiency of labor increases, we are 
introduced to the proposition that investments in manpower training can generate additional income in 
excess of the original investment. This concept has its roots in the thinking of the classical economists 
(particularly the writings of Adam Smith and David Ricardo).? These early economic thinkers were aware 
that the productivity of a labor force could be increased by increasing the skill base within the labor 
force, creating additional income to be shared by all society. 

The position of advocating vocational training investments as a method of raising per capita income is 
akin to the physical concept of investing in new machinery in order to increase output. In the context 
of the former, investments in training are termed "human capital." The concept is defined as follows by 
the Department of Economic Affairs of the United Nations; 

It is obvious, however, that future production may be facilitated not only by net additions to a 
country's Stock of conventional capital goods, but also by education, on-the-job training, human 
migration, acquired knowledge, improvements in health and living standards, and many intangibles 
that affect kbor productivity. Recognizing the omission of these intangibles in the production 
process, the Department asserts that "depending on the purpose for which the statistics (of capital) 
are to be used, the range of items included in capital fonnation . . . may vary from a narrow one, 
as for example physical plant and equipment, to one which includes also current expenditures for 
research, health, and education which improve technology and increase the productivity of the 
labor force." Hence, these qualitative changes in the labor force represent the application of 
capital to labor; the resulting resource, a hybrid of labor and croital, is often called "human 
capital.". *ince the acquisition and maintenance of both conventional and human capital involve 
real costs as well as promises of future returns; there is some symmetry between the coccepts.8 

Today much emphasis is being placed upon upgrading the nation's labor force through investments in 
"human capital." Expenditures on vocational education, rather than being conceived as social consump- 
tion on behalf of the recipients, are termed capital investments in that the monies create a "stock of 
productive goods" that are expected to return in later'accounting periods an amount of money far in excess 

Swilli am R. Schriver, "Industrialization of the Southeast," A merican Journal of Economics and Sociology 
( J anuaiy 1971), Table 2 . ‘ 

6jbid. 

7Hans E. Jensen. "Non-Economic Factors in Economic Growth," Tennessee Survey of Business, (Feb- 
ruary 1967). * 

8quoted by B. F. Kiker, Th e Concept of Human Capital, Bureau of Business and Ecor,omic Research, 
University of South Carolina, No. 14 (November 1966), p, 1. 






of the cost of the original investment. The e'fects of investments in human capital on the American 
economy are enormous. It has been estimated that investments in human capital in the United States 
during the interval 1929-1957 may have contributed a full 20 percent of the Nation's economic growth as 
measured by changes in the Gross National Product. 9 

Training investments administered through the Tennessee State Department of Vocational Education 
alone from fiscal year 1960 through fiscal 1967 amounted to $80,865,120.15. During the last three years 
of that period, investments averaged $16,494,239.92, culminating in expenditures during fiscal 1967 of 
$18,910,851.77 (including $766,000 Appalachian funds). Enrollment in 1966-1967 was 124,688, with 
2,066 teachers instructing in the following areas: agriculture, distributive education, health occupations, 
home e onom'cs, office occupations, technical, and trade and industry. 10 This was in addition to training 
provided by private vocational schools and industry. . 

The state vocational training is administered through high schools, Manpower Development Training Act 
programs, junior colleges, and technical institutes, and area vocational-technical schools, the latter 
- three being partially provided for by the Vocational Education Act of 1963. 

Commonly held assumptions, supported by various studies, indicate that youths and adults receiving 
vocational education are rewarded wi t r i the "good life" in terms of more favorable employment experi- 
ences. Higher incomes,, better job security and satisfaction, and geographic and occupational mobility 
have alt been posited as being positively related to vocational training. Then, too, there is some evidence 
that vocational training centers may attract industrial development. In any case, investment in vocational 
(raining in a region can lead to increased personal income in that region. 

Unfortunately, upon more rigorous examination, the relationship between vocational training and favor- 
able employment experiences may be less direct and dependable. That is, there are many qualifying 
conditions that relate to the overall effectiveness of vocational training, particularly with regard to 
benefits to the state or region within which it occurs. To be most effective, vocational training must be 
related to the economy of the region. The output of vocational training programs should be related in kind 
and quantity to the employment demands of the efficient economic activities of th" region. Consideration 
should a'so be given to skill flexibility to allow for interoccupationa 1 mobility, and to skill demand in 
employment centers outside the region (particularly in the case of high labor surplus areas) to allow for 
geographic mobility. A vocational training program which provides training output to inefficient economic 
activities, i.e., less than average wage jobs, ii; of doubtful value, for it does littfe to raise personal 
income and merely shifts the training burden from the employer to the public. 

There is no evidence that the Tennessee vocational training output has not been related to the employ- 
ment demands of the economy. On the contrary, the State Department of Vocational Education has attempt- 
ed to coordinate its training output with employers both formally and informally. This has been especially 
true of the system of area vocationol-techr ical schools; where a primary duty of each school superintended 
has been to establish a cooperative relationship with the area employers. However, there has been no 
formal method of feedback to the vocational education system in the state to determine oilput efficiency. 
It would seem desirable, particularly in light of the magnitude of vocational education expenditures, to 
compare the effects of the various training programs on the recipients' employment experiences, utilizing 
the results as a regulatory feedback to the vocational training syslem. 

The philosophical proposition that education is beneficial lo students can be accepted without serious 
question, but it is an "unscientific" statement in that it cannot be proved or disproved, and it is too 



9 Edward F. Denison, The Sources of Economic Growth in the United States and the Alternatives Before 
yi(NewYork: Committee for Economic Development, 1962). 



^Tennessee Division o' Vocational-Technical Education, Annual Reports . 
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vague to provide guidance to those entrusted with making policy decisions such as the introduction of 
new types of programs, the abandonment of old ones, or changes in emphasis among existing programs. 
The general approach of thi s. research project was to accept the proposition that "education is good for 
you" as a wording hypothesis, then sharpen the proposition by making it more specific. As the proposi- 
tion became more specific, it was subjected to tests as scientific as it was possible to devise. Whether 
it has passed or failed these tests, the results have implications usable as guidelines by makers of 
educational policy, and the authors have attempted to make these implications as clear and specific as 
possible. ' •-»% 

As a first simplification, the general proposition that education is beneficial will be narrowed to the 
more specific proposition that it is beneficial in economic terms, i.e., that education pays off in dollars 
and cents. This has the advantage that dollars and cents are measirable, and so a statistical test of the 
hypothesis becomes possible, it has the disadvantages that it could lead to liie acceptance of a faulty 
hypothesis (if economic advantages are offset by non-economic disadvantages), or the rejection of a 
valid hypothesis (if noneconomic advantages are present notwithstanding the absence of e r onomic advan- 
tages). In some areas such an approach may even be rejected entirely as an improper intrusion of materi- 
alistic values imo what should be a humanistic system; one can imagine, for example, the administrators 
of a divinity school who quite properly are not concerned with the dollar incomes of their graduates. 

The economic simplification will be adopted as being reasonably well suited to vocational schools. 
This should not be interpreted as a judgment that non-material values have no place in vocational educa- 
tion, but only as a judgment that they are unlikely to be both greater in importance and opposite in direc- 
tion from the monetary ones. It can be assumed, then, that economic advice is welcome even if it is not 
the only advice which is weighed before action is taken. 

The second simplification is to narrow the focus from education in general to vocational education in 
Tennessee's area vocational-technical schools. Aside from limits on the time and money available for 
this research, which militate aga.nst a more ambitious project, there is a scientific reason for preferring 
to examine a relatively small and homogeneous group of mslitulions, for averages may submerge signifi- 
caitaspects of the truth. 

The proposition tested in the present research may be stated as follows: "Education received at 

Tennessee Area Vocationaf Schools is beneficial (o recipients in economic terms." The test consisted 
of discovering the post-graduation experience of former students and comparing it to the best possible 
guess as to what l\is experience would have been in the absence of any postsecondary training. 

The Positio n of Vocational Education 

Basic to the American educational tradition is the assur. .-'tion that education is beneficial to all 
recipients. This implied premise may be ^alid in the "consumption" sense but it is subject to legitimate 
challenge in the "investment" sen<e. ' 

By the "consumption" sense is meant the value of education resulting from increases in appreciation 
of life from the academic and libera! arts point of view. The individual consumes this good much as he 
does other less abstract goods. By "investment" sense is meant ihe value of education as a source of 
earning income characterized by education in professional, occupational, or vocational schools. 

Clearly, it may not be assumed that liberal arts and purely uademic educalin as contrasted to pro- 
fessional or occupational education, such as engineering or business, are mutually exclusive. Elements 
of consumption and investment benefits accrue to each type of education but in lesser and greater predict- 
able amounts. That is to say, an educational plan designed to increase the quality of life and responsibi- 
lities of citizenship, independent of income or productivity considerations, would necessarily concentrate 
on consumptive education, while an educational plan designed primarily to increase productivity and 
income would logically concentrate on investment education. 



No implication is intended that the evaluative criterion of consumptive education is exclusively witriin 
the domain of aesthetics, nor of economics in the case of investment education. A liberal arts education 
may enhance one's economic well-being just ,ts occupational education may add to one's aesthetic quality \ 
of life. Also, there are major occupations for which societies provide training that may not be ju:*ifiab!e 
in terms of an economic investment, e.g., a minister, a nuclear bomber pilot, etc; and there are sub- 
populations for which society provides occupational training that may not (and perhaps should not) be 
economically justifiable, e.g., physically ana menially handicapped groups, the aged, etc. 

The above notwithstanding, an educational planner, assuming the rational consideration of available 
alternatives, must possess knowledge crunal to the relationship between "investment" education and 
economic returns. Granted that there are other rational systems for evaluating occupational education, 
the economic understanding remain? necessary, if insufficient within itself. It is, th rt \fore, the central 
objective of this investigation to provide a clearer understanding of the effects of occupational education, 
particularly with regard to long-term effects, in order that "present values" might be more conclusively 
stated. 

There exists a well developed body of literature dealing with the subject of economic returns to occu- 
pational training, generally termed "human capital" studies. Despite increasing knowledge in this area, 
certain theoretical and methodological problems remain largely unexplained. A major area of difficulty 
has centered around the problem of experimental design, specifically the matching of an experimental 
study population with a control group of cohorts similar in all measurable respects except the receipt of 
occupational training. This procedure must be followed in order to avoid "capitalizing" extraneous 
variabfes such as intelligence, motivation, social class position, etc. Recent studies have resolved many 
of the difficulties, but a major hiatus remains in estimating tne time length of the positive effects of 
occupational training. Although a positive relationship bet veen occupatk t training and income improve* 
ment (net above what wouid have been expected without occupational training) is well documented and 
supported in the literature; the duration of the training effect over time has not been decisively determined. 
This a crucial point, for it is impossible to measure accurately the rate of return on investments in 
human capita! without knowing the net Income from the training effect accruing to the recipiei . 4 over his 
working l ; ,’e and not merely the sh ort-term period immediately Allow i ng training. Then, too, the effects of 
vocational education on nongraduates and graduates of high school, rural and urban populations and 
young yersus old persons are unclear. 

The results of this study will offer insights into the basic causal relationship between tne independent 
variable, occupational training, and the dependent variable, earned income. This relationship will be 
rigorously examined by comparing a group of workers with from one to six years experience in the labor 
force subsequent to occupational training with a closely matched cohort group similar in all measurable 
resptets except occupational ‘raining. 

The Study 

An attempt was made to ascertain the employment experiences of a random sample of former students 
at Tennessee Area Vocational-Technical Schools. The following relationships were examined in various 
combinations: 

income, unemployment rale, occupa- program of study, hours of instruc- 

tional mobility, industry of employ- versus lion, sex, race, urban-rural, I.Q., 
ment, and geographic mobility prior formal education, and related- 

ness of training to job 

Iri addition to a statistical analysis of the above relationships, an attempt was made to mea<u:e two 
types’ of effects of vocational training Lpon earned income: (a) primary effects and (b) secondary effects. 

The measurement of the primary effects involved a comparison of earnings of former Area Vocational- 
Technical School (AVTS) s'.udents with matched cohorts, neither having received any formal training o; 
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